(i2)«wft*ft»ic»-j^r»ni**tfcBiBai« 



(l9)1ft»ftlWBf^ffi«li 

(43) SB5^BIB 
2005 ^6^9 0 (09.06.2005) 




PCT 



III 



(10) SBS^BfiS^ 
WO 2005/053141 Al 



H02M 3/28 
PCT/JP20O4/015714 
2004 ^10 £22 S (22.10.2004) 



(si) mm^m^m'i 

(21) SKtBlSIS-^: 

(22) mvsmmai 

(25) @[gtBISI(Z)mi§: 

(26) @Rg2tflfl(BSI§: 

(30) «**-r— ' *: 

2003-395492 

2003 *P 1 1 26 B (26. 1 1 .2003) JP 

(71) mmx(#:m&&<±x<Dmfcmiz'Di*x)i 

*T SC#a (SAN KEN ELECTRIC CO., LTD.) 

[JP/JP]; ¥3528666 tiS£»ilfffimdbif 3 TS 6#3# 

Saitama (JP). 

(72) ifc^tf 

(75) *W*/U«Ar*BlCOl*T©*;: te«^(TSU- 
RUYA, Mamoru) [JP/JP]. 



(74) ftSA: =»f|«l(MIYOSHI,Hidekazu); x 1050001 
9 R§ Tokyo (JP). 

(si) ft^S(a*<z>4i^»y. ±-ca>«sa>si*i«Bto< 

pTfiEj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) tt£Brs9a>ttt^nu. ±T(&fisa>j£i«SK/><w 

fig;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), =L—=?isT (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — O v i\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 



(54) Title: SWITCHING POWER SUPPLY APPARATUS 

(54) S£iE<D*l*: ;W*y^>^m3jS3£B 




i-H 10... CONTROL CIRCUIT 

< 

(57) Abstract: The present invention realizes a small-sized transformer and a switch that exhibits a zero voltage switching, thereby 
^2 achieving a size reduction, an enhanced efficiency and a noise reduction. There are included a series circuit connected across a DC 

power supply (Vdcl) and comprising a primary winding (5a) of a transformer (T) and a main switch (Ql); a rectifying/smoothing 

circuit for rectifying/smoothing a voltage developed across a secondary winding (5b) when the main switch (Ql) is turned on; a 
ID series circuit connected across the primary winding (5a) and comprising an auxiliary switch (Q2) and a clamp capacitor (CI); a 
^ series circuit connected across the main switch (Ql) and comprising a diode (Dxl) and a snubber capacitor (Cx); a series circuit 
if) connected to a junction between the diode (Dxl) and the snubber capacitor (Cx) and to a junction between the auxiliary switch (Q2) 
O and the clamp capacitor (CI) and comprising an auxiliary winding (5x) and a diode (Dx2); and a control circuit (10) for alternately 
® turning on and off the main switch (Ql) and auxiliary switch (Q2). During on-state of the main switch (Ql), the snubber capacitor 

(Cx) is discharged through the auxiliary winding (5x) into the clamp capacitor (CI). During off-state of the main switch (Ql), the 
Q snubber capacitor (Cx) is charged, thereby gentling the slope of a voltage rise of the main switch (Ql). 
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BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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